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11PPEJ'IDIX I
 

Ab s t z-a c t by SGHEDDIN of G-l llln'c cht e nd Eph p. 8Wr:' S '" rcpu!' pll1Jl i s he d in 
Phys ic ,~isch Berichte. ( 1941) p. 573. 

The a ut ho r s h ave 3C t t he.nse Lvc s the L.s sisnmc nt of b r inLin[ the l arGe 
theory of s i f t ing c i rcui t s neare r to an undc r-s t and 'i.ng by sc w"r &l worker-s , 
The p a t hs travers od by indi viduGl theorists in bu.i.Ldd.ng UI) thG theory 
a rc pre se nt ed c ohe r ently a nd ought t o f' uc i Li t a t e approach to the work 
of Caue r by means of E. c or rp.Let c a nd uni f i e d J:)rGse nt at ion of the funda
me n t a l s . Th e ) r op e r t i cs of clGr.:t r ica l f i l t e r s ar t; dcterl.1incd by the bc 
h avLor' of the appcr -e n t r e sist ance s of' the, cii pol e s of wh i.ch they c,rc 
ccnpos e d , FOT t hi ,3 r c;::~s on t he Ecm cr c.l lE,'.7S of' the dipoles ore ricor
o us ly de rive d ' nd t he ro a Li.zc t i.on of s uch r-ea c t ance s e xp Lc.i.ne d on the 
basis of par tial a nd con t i.nue d Ir-aot i.ons , The quadr-apo.l,c p ararac t ers 
(Kenngroessen) ar-e der i v ed and ccnom.ca.L quadr-apo.l,e nc t wor-ks c1isp l EJ,Ye d . 
There I'o.lLovs the dc r Lva't i.on of the nc c e s aary r'e Let i.on be tw ee n the 
branch r-e s.is t a ncc s of t: qu ad r ap oLc f or t ho produc t ion of fil tering 
properties. Functions t urn up whos e appe ar-anc e s i ve i mL16diLtely a rough 
ide a of' t he kind [,no qual ity of' c. filt er. The pcz-cmc t or s cont c i.nc d in -the 
so-called ~-fun cti ons, wh i ch parame t ers c an be de t er~u n~d by the Methods of 
Tsch( 1)ys cheff a nd JC'.uElnnn, repre s ent a mor e cx ac t c.daptation to p ar t i c 
ular pr'ob Leras in h : nd , The p I'[:~c t i ca l a nd e sp e c i a l l y t he pr-act Lca bLe 
make up of' D. fil t er i s t he s u ject of a c onc Ludi.ng sect ion. Na.t ur a l ly 
o nl y hints can he r e be gi ve n , s i nce the p r act i cal wor-k r e quires in
dividual attention to the prob 10 L~ p r e s e nt cd . A biblioeraphy a t the e nd 
of' t he p e.pur c over-s t he whoLe uode r n field of' filt er thc cry , t he 
publications of Caue r oc cupyi nS c.. In~go space . 

1. PURPOSE. 

'l'h .is is a liGh t t wc--Lone =.D .,' t r-ansrxi t t e r "lith s uppre ss e d c a r r-i.e z
(sec f igur e 6). It was dc s i [,n0 Q f or r.u t onc t Lc hi t;h epe e o t r-ans rzi ao.i ona 
f'z-ou age n t s t o t he i.r: headqu ar-t e r s ••\ s pc c i e.L me'L:;natic rrire kGyinr; un it 
was des i cned to go wi t h ohi s unit (b u t none ri0r e b ui l t ), and a t the 
rc cc i vi nr: ond as to be [~ c ar-ri.e r r ege ner a t or , 2, c onmurri.cat i.ons receiver 
Hi th output a t i t s Ln t e r tncd i.at, e f r e qu ency, a s pe cial devi.c e t o de r.iodu-
L a.t e the two s i debands sGp ar~tel'y, and a double r ecorder, '1'116 units a r e 
all 861 f c nta i.nc d , and nan,: c ce of inte res t Lndcp cndcnt of the E'-[;e nt l s 
r adio s et p rop osat , s o t hey ';;illbe t r e ate d i ndi v.i.duoLLy , 

Th e r equi.rcncnt s f e)r t his t r-ansrai t t.e r ';!(,; rG t hat it be a light unit 
capable of sendf.nr, ",h or t h .i.gh speed t r-ancmi.ssjona 'i/ith (.;OOcl reliability. 
Th e e quf.pne nt f'urru.she d c oris i s r s of L IO units, the t r c..nsr.:itter abou t 
15x'16x30 Ci·,:' and 'iJ(::ic:;hinii ab ou t 5 kc, and t he l:)O';i e r unit to r e s t on t op 

of the trans:,:.it t cr, the same size end lileie;hin['; ob ou t 16 kg. The output 
is abou t 80 wat cs , r.nd t he equi.praent c an cpe r-ate continuousl y. Accurat e 
pretuning wa s desirea, bu t it was no t completlY ac hieved ; it was intended 
to h ave the receiver prctuned and to devot e no t i86 a t a l l on the e i r 
to tunin[ or to es t ab Li s hf.ng c ont act ••\bout thirty fre quencies, ::11 
f'Lxed , a r e claimed t o b e av s i.Lab Lc , For keying the uodul a t i on tone is 
s hift e d f' r-om t he space t one of ab ou t 600 cy c le s t o t he mark tone of 
about 800. The frequency r ange of t h e transnitter t e s t ed ';1[:.3 ab out 3 
to 6 1:1C. 

3. GENERAL F1Jr-rCTIONING ( de t a i l c c re r.' 2r ks , next section). 

The transnitter oontains the folloYJin[-: comp one nt s : 
1. Cr,yst a l oscillator , 100 kc; 
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Briefly, t h e cry :..; t al u8r;:i.l 1 ; l\~()r a nd the h i~'::h frequenoy o8c;Lllo.tor 
arc e.rrcn£::,,, d ,JO that the outpu t of tbJ hir,h f'r-o que ncy osc i.L'Lr.t or- i s a 
se c of' LlD.n./ h a:C•. .orri.cs of : c' crys t e.L f l" Yp " llCy . 1'h 8S8 har'u orri c s are 
s if' t t- d in the 01'1v e i.' fJ t !-"Ee s u ~h,.~ ~ ;m l-y t h e ,.; .t: 0 so no 0.1.'(;" t the 
d c s i.red harmonic E- Y.' C j;11'(; ,J811 G to a n ob .i c c t i.onob Lc Ciog ree ( s e c; fi (:.urc s 7 
8.nO (3) , i'.W J t h C S G ::-.r e i.'t~ ..1ov: C:: ~' :l c., :J ~)e ci['.l t~ pc of cirouit in t h e 
f i ne.L :::itc.,c c : t hi s Lcs t f i lte r c i r cu i t i s of an unconmon d c s i.rn, 

I . ~o cJ uL, t ion :',S c.!. ':' l i c a us i n.::. ~ schenewh.i.c h s i rau.l t unc ous Iy s Lt;;lpr6 s s e s 
the c i.:.r r i ,-l' , l~ 3.vi nc; ::> nl j' t he ai.dcbandc , The rnodu.La t i on freque ncy i s 
1'1'0 0. thlJ n Ul t ivibr3. t 8T, :~n(l this frequency i s v c.ric Li by c. key wh i.ch 
a lte r's the Er i G b i.as on t hc mu.l.t i.vfbr-a.t c r-, Thus t v/o- t one H.CJ~'i k eyd.ng is 
a cha.ovc u , .:tlJo ut six hundred ..::ycl <.s f or t: S ~) ,· .C t;, e igh t hundr ed f' oz 0. mark. 

l . b l ock d i <-~ £:r c-· .: I:' nu [ , SI.;: i.: of s k e t c he a s ho:..i n .::. ~h(; ;, ~·,pr0xi[1E: t c 

rlnv c :L)rn in v ar-i.ous p a rt s 0 ; ' the c Lr c ui.t "' l'C inclur~c C ~ . s fi f.: s. 7 and 
8. Pr '~ qut: nci G s of tl'1c tr t.'. ns n i t t cr ~Te I ii,li t e d t o a d .i.sc r -ee I:; spec t r ura by 
the ac t i.on of L, '100 k c qua r t z crys t al \thi c h c ontrol s e.n os c i Ll.a t or , 
Varia tion of i' r·t.:qlh.; l1c i e s CV", l' t tl,,; di.~c:c:::;t(; sf,e- c t n u l i s D~ t 8.i l1c; d , <::.3 

ou t l i ned [: .j ':')' l e~ Ln s eve r::.l st c.[,tis . i!' i :c.s t , t h .. h i ;:..h l'rGc,.:Lw ncy o,~u i l l Dt~.JI' 

is )GLlne d .'l'h is L ; a check co ntr ;~ llcG os c i.Ll.a t or- c a r cr' ut.ly dcsiE,n0 d f :)r 
s t ab i.La t.y, r.nd '~i: < Gh cycle ~)l ' t he i O:) kc , 83eilL. ~' .:::: :'_nt (:.rrupts the 
hi :3ll. i'1.~ (;Llu(,ncy oa c l LLo. t Lona ,.':·1(1 c:.l l o\m t h e: non- os c i.Tl t t in,': tu·.) · t o reach 
c .u.iLi.b r-Luu, 'I'h us , ca c .iLl.e..t ions i .~ rii in1 tL.t <od 100, 000 t uic s e c ch s e c ond , 
c ont.r-o.LLe d by i.h c c r ys t a .l , ,,:1 th t h ., S C . ~. !(:; i lj i j; L:~l and f'Lna I phc.a e I:ln2,l e 

each b ur st . Thus the output i s c·'OJ r i:.Jd. i c wi t h ,: f'rG1.ucncy of 100 k c 
a nd henee Dus t J C n z.de up of s i nus o.i.d e .L c o.zp one nt c '.7h 08 (: frc CllK- nc ies 
a r tJ cxac t mul t i ..::-,lc s of 100 k c , j' he c!1p l i t uJ c s Ji' t h ,:: C ~)L) :) nc nt i.~ , / h :) S 0 

f'r-equc nc i.e s a n , mJO.I', t ho b uu i.c frCllUt;ncJ of t he h i :.:h i' r v lLwncy os c i l l o.
t or a rc h i gh , a nd U I I. f'.J:~91i t I.lQc s of~h (:. c ompo ne nt s r G:.Iov e 3 Lr: :t' r c:C).uc ncy 
fr om thi s v a'Lue a r c (; ~ns i C: e rc:b l.y Lowo r , Thc rci'Grc , t he i' iT8 t tunins 
s t e o i .:> ' 0 br'i n:: thi s os c i.Ll.c.t or ne c.r tr,c ocs i n; r1 f'r' e qucnoy , 'i'hu p o..rt icu
Lar- c omp one nt dc a i.re o h j a i.f t e d f r:Y ~ ~ nl s :J:;: e- cGr u, i :J:l t urri n, i n l d c r 
s t c..gcs dc a c r i.b cd ])8 10':[ . .Jut t he si,~ neA l i s moduLat ed bcf :)r ,:, t h i s s i f t in['; , 

Lodu l c.t ion l' r~ql).c nc i C 8 eTC r,c nc rc t cd i n : f r e e r unni ng ffiult i 
vi'or ::-. ;; Dr, rlh :) s c f r e qu.e ncy i s con t r ol l ec. b] ~. k ;;.y '-'Thi ch ch,- .n[;8 s th e. g r i d 
basis. I t cr.m ei t he r h e ho.nd kt,;ycc1 8 1' ~x..:. c h in6 k ey e d by c. de v ice; t o be 
dcscrilJ'J l l ' i t Cl'( v;hic!1 devi c e ',Ie,S neve ;: i inis Lcd). The squa:cc 'ile.ve 
o u t p u t C)I' the Llultivi br a t or 2lte r nc.t GJ.j" ,jloc](s Lr::> t ubes r1hos l; contr'ol 
£r io s b ~)th r l2ce i v (: t ,'1 t.; hi~ h f r c que nc,Y osc i l l C1 tol' ou ;;put : JU 'c 'I. i t h :~ 

p has e Cli f f(ol' f1i'1eC of 130 d c:~:c ees . Th e pl [;. t e .~ C.1{ t l'1e ;:; c t';rci t uue:s ere 
connected t o t he S G J C l e26 i n ~ur ull c l , . nd ~h is ~ff cc t s ~ cuncell&t ion 
of the c ;:.rrier f :cc queney 1G<:.v i n;.:, Ul 1;;,' s i d (i '.:l e.nd ::; difi' cl'ini.,'. fro :~ t he;. 
c ,::. r riel· by ';fh o1 t: rm1ti j?1(; <.; of' t he ::.oGuL t i n i'l·C ~~Ut.(I (V , 'ili t h tht.: f r e
que nc ies next t o ;::h ::; c e n t r o.l f r e quency pl'c:cloLun,,--nt . Thu;.; thl..: c:i i s c r e t c 
s pe c t r uIil f roLl t he h i eh fre , ~ u( nc3T oscillc~t or i s f ur t he r s p lit , '.'1i t h e a ch 
f rcquc ~'lcy or i c;inE'.ll ,';7 i n t h~ [.1>'-c t r u:·" l)c inl n JL,L::.c (,c; by Co s e t of f r e
quenc ies dif f ering f 1':):, it '2 f [;n intLz:r c·.l :iiLllt i p l c 0 :1. ' 60 0 c:rG l e.~ for 
a Sp L::CG 8.nC, D- Llult ipl · of 200 (]c l e s f or ~ :..c.r k ; of" t h e s e f' rcqlli2: nc i e s , 
the t ·, o nc:rt t o l h.-; ol d cerr ito I' f n ' qLcl. 11 CJ :: r e: ,Juc h the s t ronccs t . 

This c oduJJ; t ed s i CnG.l 'd U h t h e c " rri,=_· sLtpprc sse d i s f,, 0 to t he 
driver st L- r,S, 2. s i nelc Luue \rith tune d ;Jl a tt; cLcc uit. '~'hi s t unc Q ~)l D.tG 

eil'Guit S U~) st a.l1 t i ['.l J..Y i ' D-V OX'S the j;',o,::u L te cl fre q.ue ncy t o hi eh i t is t uned" 
o. nd nc ::u:' l~T c l i~.lil1(; t t.. S the ..o r c c,i st.- n 'c r':c,- :u rc l!c i e :J l Ed' t i n t ht. spectrU::l 
z:·,.t tlL .t v )i n t, h n.vi l1[.: '"h 0 d,:,s i :c(jd f:ce 'lu C11c;ie s :: ,n c~ th8s C 100 ,.ne 200 
,kc ::",;i- '.l ::.3 eli" onl y notic '3 cblu f r G '~LJ.(jncies. The f i nill s t ' ~ : e i s ~ . e l M S 
C 2.r.lDl i f ie:r "ii t h t 'ii O \; U0 C S in ·,x:.r Il 11c l. ,-, n(~ it i s e l Se) tuned. I n E'.ddi t i on 

http:cac.iLl.e
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is eas i 8s f; . I r tr...e, de!'\i..:cwl f'X '''' 'll' '>l L(;y nnd L:no t he r f l · (" J.l l P'l l' W 100 kc aWlJ3 
b o t h f lO-s se o. t h i s sta.c;c .i.n s t. 1·LO f' £.s t h , a ~t, .l.·t)11 0 ) nfl- t; note of' 100 ke Y/ould 
be p rcd uee c1 be cause of t he non Lrnecz: chc.r ,~~c t cr of G. e Laa s O . r-Jl\r)lif~ ;ur~ 

The f' dLt e r opposes t h i ::; b en t not e , c.nd t hrough this opj.osi.ti on it 01>P ~AI'l 

t he pa s s uge of t v/o f r'c quc nc i.e s 100 kc apart . The desired f re que ncy is 
a Lr-cady the s t r ongc s ton;] by v i r tue of GQr l ie r t uning, e nd the Y/ e:~lke r 
ones ~ re s uppr e s s e d . 

There i s t: vc..ri i..bLo c oup'l i.ng c on ~ rol t ur t he crrt e nna, Two meto r s 
a rc b ui lt i n t o pe r mit tuning wi. bh i..· .c c Lu'fl e~i' ; one i s i n t he f i na l p La be 
circui t a nd t he othe r gives t he 8nte nno.. l os ding. 

5. KEY"J:NG AFPiU1.A'l'U.J . 

It \ lC\ S p lanned t o ccnat r uc t .::~ r'ic.!.') 1c: t i c wi.r e re cordu:c on 'irhi c h key
ing p uLs e s wou.Ld b e r-ecor-de d , The ,'li r e "lTD.3 to be d r-i.vc n bh r-ough 0.. k ey
Lng h e a d v/h.lch v/o u l,d IJc: gnc t i. ze it l ongitud i na l ly, s oy · ... i th the nor th p ole 
l o a ding f o r o. mark a rid Clk S:Jl~ t 1Jol c: 1 1.:. i>: L lc, for t . sp.::..ce . Th is L2.g

n e tic f'L e Ld wouLd 'd e !> ne r c. t ui I'r ,_ t l,c k eying dev .Lc e bJ me a ns of coi ls 
t hrour:h vh i.c.h c1 i r r.;c t c ur-r e n t ,10'.'/ 8 on.. ''-,'C! J. ~J:.." mc.r k , t h e other '; ':::y for 
s p a c e, Thi s rru.gnc t Lzc.t Lon ',/(. 3 G XIJ'~c t c.d t o r (;,;,ov t::: :'- ' l,/ ::.)10 t",c.gnc t i z o..t i on 
i n t h e wi r e , end t hus t o cn~s (; r.nd t o r e c ord si mu.L t e.nc ous Iy , To k ey 
t ho trc.ns :.li t t(; r , t b~ ';:i r '," wouLd 2. c,,':,in b o run t rrr ougn t h e ;3" " .<0 :1(, 8 8 wi.th 
t h e coils n:)'11 lC L ,":Ll ~, GO an : :T'Lll i f i c l' , nd LC.c L c h a nge i n ~i r (;ct ion of 
rc2.,gn<.; t iz :.::.ti 11 VI OL Ld :!.~(; s , :l t i n [. vol t ~lg l; l.)i:i:") , vrhi ch ·.... ouLd :" c D.Elp l i f iod 
r.nd us e d t o key t he t :co.ns t:ii t t c r, 

This tl~c '-ns : .i t GC 1" ':Oil S mnde under i .... d i.r-e c t Lon ell Dr . Gr i0s e ; fficJs t 
of t11E irc r k 'h'C,s one J ,~ :- J2k~bi . 

SUTGLE SIDEBA.T''i'D D!:J '~ODULATOR - K....<illTHE 

1 . PTJRPO;3E 

'r h i s i s a n o.dc..pter uni t to r-c c c.Lvc t he Ln t e rue di.at e f'Tc que ncy 
s LgnaL i ' rol.l an ord.i.no ry c ommuni. cct ions l' Gceiv<..r ::: nd to de modu Lat. c a 
s i.ng Lc s ideb a nd , or , us ing [en c:ddi t i.onc L device t o) d c rcod uLc.te bo th 
s i.d eb c.nde Lndcp e nde nt Iy. As use d a t t he FCuCl'st .:.in Lc b or-e t or y , KCLc. t he 
wa s t , c omp onent of t he 1'cc6iv ing sy::, t c m for the [ ~ r.6nt s I t r r.ns nri t t c r 
'r aube; this r-c oe i v Lng syst eu c onsis t e d, f i r st , ':):i:' t he. c 2.r rie r :n, gcne r 
a t or Spi t z (describ e d Lct e r} , scc:ml , & c omr.umic r.t Lons r .::, ce i vEJ r , t h ird 
Kae t he ' li t h tho u:idi t i onal dc vi c e f ~l' d cinoduLc.t Lng t he LT O s idebands 
s a rnuLta ne ou s Iy , a nd Lna.Ll y t wo a ud i,o sys t erns , FiD:ur d 9 i s c.. p i c t ure 
of t his r ec6ivi nc sy s t cm ','Ii t h Len e x t r c Spitz uni t on t op of t ho 
r-e c e ivcr-: Kc.ethe i s shown t o t he riGh t of t h oouu .iuni.c o t i.ons re ce i ver 
a nd the s upp .Lemen t.e.ry unit i s s h own bc hi.nd and ab ov e Kc.e the '.'li t h i t s 
conne c t i ng c ab Le l ying i n I'r on t of Ki..lGt hc . 

('\ -l Q 

F i gur e 10 i s 0. b lock dic..gra m of this apparat us • 

•~s ope r rit ed i n t he d c mons t .rct i.on a t t h e Feue r stei n Lab cr-c t or y , 
-P e e ,.:} .p 'Y"~1i"l 1"l-*, ~ T'l;1 ...... P !), p h;'l ; ....) ~ ,... !"""\ r:'t':") J Tn ;,....r · i-:-;~ n C!: Y"r-'f"' / ..:.;,.rpr ~'I t J,hA k r': 
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for the upper s i.deb cnd, Cho i oe of the s i deba nd de moduLa'ted is 
a ccorep.La.shed by means of Co swi.t ch on the front pane L; c. t hird 
posit i on of the srritcn bypes sc3 the f ilte r s and perIT~ t s norma l 
ope r a t i.on of the r-ccc i.ver, 

Fr08 t he outp t of De~~d I the c i r c ui t splits int o a currier 
br a nch and 0. s i.deband br anch . ThE: sideb and i s l ed t hr- ough L filt er 
whos e pas s bend i s ab out 15 • .3- 18 kc a nd whose a t t e nua ti on out s i de 
t he pClSS bz.nd i s about 11-5 db , a nd f'r-on he r e it i s ed t o t he f'LneL 
de moduLat or- (DGi:'.od III). The car r-Le r branch i s fe d t hr ough l'.hJ t her 
de moduLat or (DeDod II ) , whi.ch , howcver , nor na l.Iy f uncti ons only 
as a l i miter. Detiod II ca n be; USGd E.S a ni.xe z- to change the f r eq
uency of t he c ar-r.i.e r- in case it i s a synme tz-Lc ; this frequency i s 
shifted by introduc i ng f' z-om an ex te rnal sour co c. fre que ncy equal 
t o t he displacement of t he c.:.rrier. J~ c a.r rie r fi l te r a t 15 kc 
follDYIS -r ith nomi.naf . pas s band plus or rai. nus -150 cycle s f'r' ou -IS 
kc , 1"ilO QT.plifior' lilJliter s t2ges f ol l :J '!7~ and c~ r fJc t i f ie r o.f t 8~:' the 
l es t st ge f ur nishe s AVe v o'Lt age wh i.ch i s f'e d back t o DGli10d II whe n 
i t is us ed a s e. limiter. A 10c 2.1 oscil lct or (03C II) wit hi n the 
unit op e r-at es at 15 kc , fixed, a nd its output i s conpc.r ed agaarisf 
the c nrrier a s r e ceived fron t he lif.iiti o[, s tagos i n a phas e CODpar i ng 
network. Phas e di f f er e nc e s produce DC volt ages ~h ose pol arit i e s 
depe nd on whi.ch of the t wo os c i l l nt i ons Le ad s , These v o.Lt age s con
trol a magne t i,c v[\rio:rrc t er i n the circuit of Oac I, var y i.ng this 
oscillat or' s f r'c que ncy a nd c~rre c t ing f ur t uni ng G 1"1' 0 1'S and dri f t . 
Thus OSC I i s rigidJ,y controlled so t hat the b e a t note be t wee n it 
and the carrier i n the I F' (-.1hich beat note rr:. c.y be f urthe r shifted 
i n De~od I I) agr ees in frequency wi t h Os c I I , whos e f r eque ncy is 
fixed. The DC c ontrol v cLt age vrh i.ch acccmp 'Lashe s thi s is 0.1 3 0 l ed 
t o a f.1Gt er to b e US(; G as a t uning indicat or; t his mct e r i s t uned 
to ze ro voltag ~ . 

Osc II (15 kc .) i s used t o de oodul a t- t he s ideoend e t Demod III . 
The r esulting audio s ignal i s fe d i nto t he r ece i V6r' s a udio s tL ge5 
(or anot hez- aL'£llifier ) and t o the output. 

'[, .6 unit i G in C1 caoLne ~ me as ur i ng E,~J D I). t 19.JC9x9 Lnche s , I t 
wa s de s igned by Si e m~ns a nd Holske, ~ho wer e jus t s t &r t i ng t o nanu
fac t ure it at the end of the w ~r. Two model s were a t Fe ue r s te i n, 
both i ncompl e t e and unwi red . 

4. POI NTS OF I1'~1ERE ST 

(1) This unit i s a compLete departure from standar d US and 
British SSB technique in t hat el l f i l t e r ing of carrier and s i debands 
takes p l ace at relat ively low fre quencies ( ~round 15 kc ) . US a nd 
Brit i sh practice pe r f or ms this filt ering a t approx i mate l y 100 kc 
';7ith c onse quent elabor at i on of f i lt e r t echni que (invol v i ng crystals, 
etc.). The l ower f r equenci es us ed here al l ow s i mpler filters. The 
r elative performance of t hi ~ sy s t em vis a vi s t he standard practice 
i s no t known. The ge neral shor t age of quar t z e nd quart z gr inding 
facilities in Gcrwany may have influe nce d the dec i s i on t o ~anufacture 

this e quipment . 

( 2) Pr ov i s i on i s made for plugging in a n add i t i ona l fil t er and 
demodUl ator unit for twin sideband op e r at i on; in this t he two 
side bands are demodulat ed s eparat e~ t hr ough ~~ o audio channels. 
Tr p it h p~ Ai~Ah RnA iR R P lp~tp A rn~ th p MA i n ~~ a~M~ ~ ~L 
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5. VWRKERS 

Kaet he was des i gned at Sieue ns, '"her e Schindler did SOE,e Vl::lrk 
on it. He ~ls o wo r ked on it at Feuerstein, wher e the ir~omplete 

units furnished by Siemens werG finished. 

C~RRIER REGE}ffiRATOR SPITZ 

1• GElfERAL PURPOSE 

The original design of this equipment was to furnish a carrier 
for the suppressed carrier transmissions f r oD Taube. The carrier 
was to have the frequency of the suppressed carrier, to be pretunedj 
no phase r€quir e~ent s were set, as single sideband equip~ent Kaethe 
was to be used f or de .aoduLat Lon a nd the carrier phas e is unimportant 
with this demodu'Lat Lon, Viev:rs of this equipment er e i n Fit,ure 9. 

2. OPERXl'ION 

See the block diagram, Figure 11. The r adio f r eqUency in~ut 

witho~t carrier is a[~lified in the untuned amplifier ;~~p 1 and led 
to the receiver along with the out put of ~ mp II. The carrier is 
generated in Osc II, which is controlled by a 200 KC c~st al oscilla
tor, OSc I, in exaotly the same w~ as the high frequency oscillator 
in Taubej osc is slight~ tunable to ag r ee with Taube. Thus Osc II 
cen furnish integral Qultiple s of 200 KC. .UJp II serves to remove 
the undesired frequencies from Osc II, leaving the carrier on the 
desired frequency. For aligning the receiving equipment, a modulation 
can be introduced on the carrier froD un outside modulating oscill ator 
applied to djP II. This aoplifier also has built in ave. 

3. GENERAL ;;'PFElffil.J',YCE 

Spitz is bui lt in a cabinet about 23x23x35 CEo It we Lghs eb out 
5 KG. 

4. RESULTS 

It is claimed that the receiving system as set up operated satis
factorily, and that frequency control of Taube a nd Spitz was eccurate 
enough to achieve the desired results. 
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FIGURES CONTAINED IN REFEItENOE 1 

This publioation oontains figures originally published 

in the General Report on the Feuerstein Laboratory or prepared 

for other purpos e s : 8 ! ~'J h figures r etain t he ir or'Lgi.ne.L numb e r s . 

The figures Lnc'Luded in this report have the following numbers:

6; 7, 8, S, 1 (I and '1 1 
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